The purpose is to provide an overview of a 20-year research program aimed at testing diabetes self-management education interventions culturally tailored for Mexican Americans residing in an impoverished rural community on the Texas-Mexico border.
recruited from the local community. Focus group interviews indicated that a traditional promotora model was not acceptable to the participants who wanted knowledgeable health professionals, or perceived authority figures, to lead intervention sessions while promotoras provided logistical support. Free glucometers and strips, family participation, and interpersonal dynamics within intervention groups motivated individuals to make healthier lifestyle choices.
Conclusions
Culturally tailored diabetes interventions are effective in improving the health of socially disadvantaged minorities who bear a disproportional burden of type 2 diabetes, and these interventions are cost-effective. F or 20 years, we developed and tested community-based diabetes self-management education (DSME) interventions on the Texas-Mexico border. In this article, we describe lessons learned from the Starr County Border Health Initiative related to 4 areas: (1) whether culturally tailored DSME interventions improved clinical outcomes of Mexican Americans who resided in an impoverished border community; (2) specific effects of culture that influenced the design, intervention development, outcomes, and community acceptance of and support for the intervention; (3) benefits of focus groups for evaluating intervention outcomes, community acceptance, and need for refinements; and (4) primary personal and cultural motivators for behavioral change that were evident among study participants (see Table 1 ).
Starr County, a typical rural border community that served as the research site for these studies, is the poorest county in Texas and one of the poorest counties in the United States. 1, 2 Hundreds of colonias, unincorporated communities that lack utility services, dot the landscape (see . In 2011, the unemployment rate was estimated at 16.9%, almost 2.5 times that of the rest of the state. 3 The area has been designated as medically underserved. The latest data available (2002) indicate that the ratio of population per general/family-practice medical doctor was 7657:1, compared to 3789:1 for the rest of the state; furthermore, the registered nurse ratio was 851:1, compared to 159:1 for the state. 4 While the number of heath care providers has increased over the past decade, the ratio of health care providers to the population in this and other border counties continues to lag behind the rest of the state. 5 We designed interventions that met national standards for diabetes care and integrated specific cultural characteristics of Mexican Americans. For context, a brief description of the background literature and interventions is provided, followed by lessons learned from this body of work.
Background
In 2010, 50.5 million Hispanics resided in the United States, constituting 16% of the population and making them the largest minority group; Mexican Americans in particular compose the largest Hispanic subgroup. 6 Compared to non-Hispanic Whites, Hispanics tend to be diagnosed with type 2 diabetes (T2DM) at younger ages and exhibit higher blood glucose levels, lower insulin sensitivity and higher insulin response, higher rates of diabetes complications, and a life span shortened by 10 years. [7] [8] [9] [10] By 60 years of age, 50% of Mexican Americans have diagnosed or undiagnosed diabetes or impaired fasting glucose; these rates are increasing at alarming rates. 11 Native American genetic admixture has been suggested as a factor in increased susceptibility to T2DM in Mexican Americans, perhaps contributing to ethnic differences in rates of energy expenditure and obesity, as well as patterns of body fat distribution. [11] [12] [13] [14] [15] Environmental factors, many of which are modifiable, have also been implicated as contributors to the diabetes epidemic, not only in Mexican Americans, but across all racial/ethnic groups-sedentary lifestyles, low socioeconomic status, barriers to accessing health care, poor diet, and low health literacy about health issues and use of health care systems. 16, 17 Estimates are that 40% of the variation in obesity is due to genetic variation and 60% is due to excessive food intake and lack of physical activity. 18 Mexican Americans experience numerous barriers to weight loss and glycemic control. They rely on family and curanderos (folk healers) for health advice, and women in particular may subsume their personal health needs in favor of those of their families. They may lack transportation to health care facilities and experience language differences with health care workers. 19 
Brief Overview of the Interventions
The Starr County Border Health Initiative involved the development and testing of 3 interventions: an intensive yearlong, or "extended," version; a "compressed" version that would be more translatable into clinical practice; and the compressed version enhanced with the addition of a nurse case manager. These interventions and results of randomized clinical trials have been described elsewhere. 1, 2, 20 A model derived from meta-analyses conducted by the first author served as the basis of all Starr County studies. The model incorporated aspects of the health belief model and integrated Colquitt's theory of training motivation. 21 Diabetes health beliefs relating to ability to control diabetes, perceived benefits, social support, impact of job on diabetes, and commitment to diabetes self-management were addressed during intervention sessions. Questionnaires to measure these health beliefs, as well as diabetes-related knowledge, were extracted from the literature or developed by the research team specifically for this population. [22] [23] [24] [25] Translation and psychometric testing found both instruments to be valid and reliable measures in this population. However, the knowledge instrument that was developed for this population demonstrated superior, consistent levels of reliability. 25 The initial basic interventions were (1) a yearlong 52-hour "extended" intervention involving 12 two-hour weekly education sessions followed by 14 two-hour biweekly support groups and (2) a shorter 8-week, 22-hour "compressed" intervention involving 8 two-hour weekly education sessions plus 2-hour support group sessions held at 3, 6, and 12 months. 2, 20 In addition, we subsequently tested the compressed intervention by adding a nurse case manager to provide individualized health guidance. 26 Except for the early developmental work, all studies involved random assignment of groups to experimental or control conditions. Using study designs involving wait-listed control groups or comparisons of 2 interventions ensured that all study participants received a DSME intervention. Intervention sites included schools, churches, county agricultural extension offices, adult day care centers, and health clinics located throughout Starr County. Local bilingual Mexican American nurses and dietitians provided intervention activities in Spanish; promotoras provided logistical support. Key elements included (1) instruction on nutrition, self-monitoring of blood glucose, physical activity, accurate medication administration, and other self-care topics and (2) support group sessions to promote behavior changes through individual goal setting, group problem solving, and food preparation demonstrations.
The approach was culturally tailored in terms of language, dietary preferences, social emphasis, family participation, incorporation of cultural beliefs, and sensitivity to the socioeconomic status and lack of personal resources of study participants. For example, typical Mexican American foods were incorporated into dietary recommendations and food preparation demonstrations based on healthier adaptations of favorite Mexican American recipes. Dietitians led visits to the local grocery store to guide individuals in applying dietary information that they had learned. Grocery store staff arranged "tasters" of low-fat, low-calorie foods for study participants during store visits. Support group sessions afforded opportunities for participants and their family members/friends to discuss problems in managing diabetes, express feelings about the impact of diabetes on the family, ask questions in a nonthreatening environment, review previously learned information and skills, and participate in cooking demonstrations.
In every study, spouses or first-degree relatives were recruited to serve as supporters. Initial Starr County focus groups indicated that persons with diabetes, women in particular, did not perceive support from their spouses or other family members. 20 The goal was to determine the impact of family support on health outcomes of study participants as well as on support persons. Supporters attended all intervention and data collection sessions. The intervention curriculum involved instruction at each session on how supporters could assist and motivate their family members to improve health habits. Thirty percent of the supporters had diabetes, and they followed all recommendations given to the participants and received the benefits of the intervention, such as free glucometers and strips. Supporters without diabetes followed recommendations that applied to them, such as those relating to diet and physical activity, to prevent diabetes in these highrisk individuals. If the supporter was a family member, he or she was encouraged to assist the participant with family issues related to implementing recommendations, such as grocery shopping and meal preparation. Supporters also were instructed to walk with their family members between sessions and help problem solve regarding barriers to adopting recommendations. The same data that were collected from the participants were conducted on supporters. At data collection sessions, participants and supporters were both provided with laboratory data and, at the exit interview, received health recommendations based on their laboratory findings.
The Research Field Office located in Rio Grande City, the county seat of Starr County, served as the center of operations for all projects. Research Field Office staff, some employed for more than 20 years, were trained in study measurements. They managed patient flow through the office; basic investigational measurements, such as weight and blood pressure; and organizational activities, such as monitoring supplies, logging intervention attendance, and tracking the distribution of glucometers and strips. Lack of basic literacy necessitated that questionnaires be administered in one-to-one interviews with data collectors reading each question aloud in Spanish. Many spoke a blend of Spanish and English, so questionnaire items were stated in both languages. Data collectors were instructed to create a comfortable interviewing environment, read questions aloud without leading participants to desired answers, and communicate nonjudgmentally about perceived negative health practices (eg, use of unusual folk remedies). Blood samples were drawn via venipuncture, processed in the onsite laboratory, and shipped to the University of Texas (Houston) laboratory for subsequent analyses.
Lesson 1: Effects of DSME Culturally Tailored for Mexican Americans
More than 1100 individuals participated in the Starr County DSME interventions. Participants were predominantly female (64%), obese (based on body mass index levels ≥ 30), and in their midfifties (on average). Individuals had elevated fasting blood glucose and glycosylated hemoglobin (A1C) levels; on average, baseline A1C levels were 12% and ranged from 6% to 18%: significantly higher than the recommended A1C ≤ 6.5%. Language preference was Spanish: 90% of study participants preferred Spanish, and 78% spoke Spanish at home. Approximately 25% were on insulin alone or in combination with oral hypoglycemic agents. Home remediessuch as herbal teas (eg, teas from the chaya plant), garlic, and aloe vera-were commonly used to lower blood glucose. 1, 2, 20 The initial clinical trial (1994-1998) demonstrated statistically significant improvements in glycemic control, with the experimental group at 6 months showing a 1.4-percentage point lower A1C compared to the control group. 20 The condensed, more resource-efficient intervention (compressed vs extended program) was also effective in reducing A1C, although the effects were not sustained as well at 12 months. 2 Maximum A1C benefits were attained and maintained longer by individuals who attended ≥ 50% of the sessions in the yearlong (extended) intervention ( Figure 5 ). At 12 months, the mean A1C of compressed groups had increased, while levels of extended groups continued to decrease, for a total reduction at 12 months of 1.7 percentage points to an A1C of 9.2%. For the compressed intervention-which ended after 2 months, except for the 3 support groups that followed at specific intervals (3, 6, and 12 months)improvements leveled off at the end of the intervention and then diminished. In comparing the 12-month A1C of the top 10% achievers (n = 20) with the bottom 10%, top achievers attended 57% of sessions while the lowest group attended 37%. Top achievers reduced A1C levels by 6% percentage points, compared to an increase of 4% percentage points in the lowest group. These differences approached statistical significance (P = .06) on total number of sessions attended and were significant on support groups attended (P = .04). Weight loss patterns were consistent across all studies; initial small weight losses were not maintained over time. Diabetes-related knowledge, self-reported reduced fat intake, and increases in physical activity consistently improved in both experimental and control groups; experimental groups had larger improvements in general.
Finally, the compressed intervention was pilot tested with the addition of a nurse case manager to maximize program attendance and to individualize approaches to reducing remaining barriers to behavioral change. 26 Findings indicated that the DSME interventions continued to be effective in improving glycemic control, but more study is needed to explore further the utility of employing nurse case managers in rural underserved communities. Overall, Starr County DSME studies have suggested that culturally tailored interventions are effective but continuing interventions are required for individuals to attain and sustain maximum health benefits. 2
Lesson 2: Impact of Culture
Recruitment and retention of minority groups for research purposes have historically been difficult, resulting in low representation of minority populations in research. In Starr County, recruitment levels ≥ 95% were achieved, reflecting a broad community need and interest, as well as the skill of the Spanish-speaking promotoras from the community who were responsible for recruitment. Furthermore, many of these individuals had participated in other studies in the Research Field Office, so this study sample may have been unique, based on selection; however, none of individuals had participated in any previous intervention studies. Average attendance at data collection sessions ranged from 80% to 90% over the 1-year study period. In terms of intervention attendance, 50% of study participants attended at least 50% of intervention sessions, and these individuals attained the largest reductions in A1C.
Strategies used to attain these levels were as follows:
• provide all aspects of the program in the preferred language of the participants, predominantly Spanish, by nurses and dietitians from the community who were trained for their roles on the project; • offer transportation to intervention sessions as well as to data collection; • arrange flexible appointment scheduling for data collection by allowing a 2-week window for making up missed appointments; • provide telephone reminders by promotoras of upcoming project activities; The overall sample for these analyses involved 216 individuals, predominantly female (66%), and ~50 years of age. The compressed intervention involved 12 educational sessions + 3 support group sessions; the extended (yearlong) intervention involved 12 educational sessions + 14 support group sessions. Greater overall attendance at both the educational and the support sessions in the extended intervention was related to greater reductions in A1C over time (t = −6.51, P < .001). 18 • prepare healthy Mexican American foods at each session so that individuals would have opportunities to taste healthy cultural foods; • give immediate feedback on progress toward health goals by providing free glucometers and strips, monthly graphs of downloaded glucometer data, and certificates of recognition and other awards for high achievers;
• involve a family member or close friend who attended intervention sessions as a supporter for the participant with diabetes; and • respond nonjudgmentally to the use of folk remedies, which were used by ~25% of the participants. 27 When efforts were made to address cultural preferences and beliefs (eg, beliefs of "fatalism," importance of family) into intervention activities, individuals were very interested in participating. Main barriers to participation tended to relate to the challenges and stresses imposed by low socioeconomic status and few personal resources.
Lesson 3: Focus Groups
Focus groups were used to assess community needs to develop culturally tailored interventions, obtain community input into intervention evaluation and refinement, and determine the cultural acceptability of and satisfaction with interventions. Initially, recommendations were obtained from Starr County physicians, nurses, dietitians, other health care workers, local clergy, and residents with diabetes regarding the design of acceptable DSME interventions. For example, community residents advised us not to focus efforts on weight loss, as individuals would not participate for fear of repeating previous weight loss failures. As one resident with diabetes expressed, "If you are planning to tell us to lose weight, then stay home! We are not interested in hearing that and failing again."
Although the start of Starr County studies predated the interest in community-based participatory research, we were naturally interested in incorporating community perspectives and obtaining community support. In addition to the initial focus groups, focus group interviews were used after each major clinical trial to obtain input into reasons for intervention effectiveness and areas needing refinement. Furthermore, focus group interviews were held prior to any redesign of the intervention-for instance, when a case management component was added to the previous DSME compressed intervention. In general, each set of focus groups involved approximately 4 groups of 8 informants. Interview questions involved targeted inquiry into participants' preferences for intervention components-for example, home glucose monitoring, nutrition related activities, use of Spanish-language educational videotapes, and suggestions for how to make the intervention more culturally relevant and effective. Thus, the approaches used to obtain community input and guidance were closely aligned with the current principles for conducting community-based participatory research long before they came into vogue. 28 A major challenge, however, was operationalizing community mandates into research grant proposals. On some occasions, community preferences were not acceptable to grant reviewers. One experience related to the community's expressed refusal to participate in any study that incorporated dietary histories. Some individuals had previously participated in such studies and found these measures to be long and frustrating. However, grant reviewers would not accept this community perspective, labeling it a nonscientific approach to this type of research. Thus, much to the dismay of study participants and data collectors, dietary histories were incorporated. This issue is problematic in community-based participatory research and needs to be addressed if research partnerships with the community are desirable.
The focus group was the most valuable strategy for designing culturally tailored interventions and linking programs with community needs. Focus groups were particularly informative in refining interventions. For example, the promotora model was not an acceptable approach if promotoras were going to serve as the main intervention instructors and sources of information. Promotoras are community members who serve (particularly in minority populations) as community liaisons, advocates, educators, mentors, outreach workers, role models, or translators. The promotora role is based on a Latin American community health worker model designed to reach underserved populations through peer education. Promotoras tend to be women tasked with providing the perspective from the community they represent, including speaking the same language, residing in the same neighborhoods, and sharing similar life experiences. The promotora model is a growing phenomenon in diabetes care, perceived to be part of the "safety net"; some states have developed standards for training and certification. 29 Promotoras from Starr County who had been diagnosed with T2DM were recruited and trained. The intent was to have the nurses and dietitians provide the weekly educational portion of the interventions and then have the promotoras provide the biweekly support group sessions. However, focus group interviews indicated that having promotoras lead the intervention sessions was not acceptable to people in the community; they expressed a strong preference for having a health care professional. Thus, the promotora role was revised to one of collecting data, recruiting study participants, arranging intervention sites, contacting patients and their families weekly to remind them of the sessions, organizing equipment/ supplies, providing transportation, assisting dietitians with food purchases and preparation, keeping attendance, and distributing glucometers and strips. Promotoras assisted the nurses and dietitians and provided important linkages with the local Mexican American community.
Given the lack of care access for many individuals who participated in Starr County studies, promotoras were naturally sought for diabetes advice and asked complicated treatment questions, such as appropriate medications and dosages, complex issues related to dietary principles, and interpretation of laboratory and glucometer test results. Since promotoras do not have formal education in diabetes and its management, they are unable to provide this information. Furthermore, after years of conducting studies in Starr County, individuals began to confide to us that they perceived the promotora model as discriminatory. One individual stated, "How would you like to be sent to your neighbor for health care? . . . You wouldn't stand for that! Why should we?"
The key point is that the lack of minority health care professionals needs to be addressed. In the meantime, a clearly defined role for the promotora is paramount; clear boundaries need to be established; and community acceptability of the promotora role needs to be assessed prior to program implementation.
Lesson 4: Motivators of Behavioral Change
Glucometers were a particularly strong incentive for individuals with diabetes. Not only did they value tracking their own glucose patterns, but the monitors were sometimes viewed as a "status symbol," although this changed somewhat when diabetes supplies became a Medicare benefit in 2002. Individuals occasionally became local glucose testers for friends, relatives, and neighbors. This had implications for the integrity of the downloaded glucometer data intended for analyses, so instructors cautioned study participants to use only their monitors to test their own levels. Also, as they gained experience in testing their own blood glucose levels, the glucometer became a valuable educational tool in learning how their bodies reacted to specific foods, physical activity, stress, and changes in medications. Graphs of downloaded glucometer data were provided, and research staff reviewed the patterns with participants during exit interviews held at the end of each data collection session.
Another motivating factor for participants was concern for their families' health and their desire to be role models for their children. Anecdotal evidence suggested that other members of the family improved their dietary habits and lost weight as a result of their relatives being involved in the project and conveying information to family members. Study participants verbalized the significant and serious threat that diabetes posed for their children and wanted to help find ways to improve the health of future generations. It became obvious that interventions focused on an individual in isolation are doomed to failure. The family unit must be the focus of interventions because of the inherent difficulties associated with changing dietary and sedentary behaviors without the support of family members, especially if one is the food preparer for the family.
Another factor that motivated behavioral change was the group dynamics that occurred within some of the intervention groups. Some groups became very cohesive, with individuals feeling socially connected to one another; some even continued to meet after the project ended. They helped one another solve problems and address barriers to implementing recommended health behaviors. In some instances, a level of competition surfaced, between groups as well as within them. Individuals compared monitor results, complimented one another on achievements, and in some instances tried to surpass the glycemic improvements of their peers. The relatively recent availability of point-of-care A1C monitors should enhance this feedback and add another perspective on whether individuals are achieving glycemic goals.
Discussion
Increasing obesity will make diabetes the most prevalent health problem of the future. 30 In previous Starr County DSME intervention studies, mean baseline A1C levels were consistently ~12%; A1C levels ≥ 10% are associated with 3-year health care costs that are 11% higher than A1C levels ≤ 6%. 2, 20, 31 These intervention studies were informed by prior meta-analyses conducted by the first author. For example, a meta-analysis of weight loss strategies in T2DM showed a weighted mean 2.4-percentage point reduction in A1C across studies that tested diet-only strategies. 32 This was the largest reduction of any weight loss strategy examined, but the intensive literature search associated with this meta-analysis did not find any studies that targeted minority populations. The main goal of Starr County DSME studies was to determine if a 2.4-percentage point A1C reduction could be achieved with Spanish-speaking Mexican Americans living along the Texas-Mexico border. Due to few personal resources and lack of access to care, achieving this goal would be a considerable challenge. But such individuals needed these interventions more than those who lived in urban areas with better health care access and options available for indigent groups. Even so, principles learned here apply to other settings. We were able to achieve an A1C reduction of 1.7 percentage points. Even greater reductions were found in individuals who attended more intervention sessions, with attendance likely being a proxy for motivation and commitment. These findings indicate that a significant proportion of those with diabetes who live in the poorest of conditions and who have little access to care can achieve significant health benefits from such interventions. A reduction of 1.7 percentage points is accepted as significantly reducing morbidity and management costs.
The intent of this Starr County research was to determine, from a population perspective, whether a DSME intervention that focused primarily on culturally tailored dietary recommendations and glucose self-monitoring education, combined with group support for behavioral change, would improve metabolic status, independent of the medical care that individuals were receiving. Project staff did not adjust medications, but health information collected during the project was sent to each participant's physician: laboratory reports, progress letters, and diet and exercise recommendations. Physicians were notified by phone of their patients' particular health problems that needed physician attention. 20 However, many of these individuals rarely sought medical advice for their health conditions or symptoms. In fact, a significant number of study participants obtained medications in Mexico, as recommended by friends or relatives, and self-medicated their diabetes with little oversight from a health care provider. Given the ~$16 000 per capita average annual income, 3 individuals could not afford clinic visits ($65 or more per visit) plus the costs of laboratory testing and medications. So, many individuals obtained a significant amount of their diabetes care in Mexico-care that was perceived to be cheaper, more "culturally sensitive," and less likely to result in a prescription for insulin rather than oral agents. (Anecdotal evidence indicated that Mexican American communities all over the United States continue to obtain health care in Mexico, particularly medications.) It takes an ongoing effort to change these self-management practices for approaches that are more safe and efficacious. Alternatively, it may be that such "self-management" practices could be incorporated into an individual's care plan.
A major issue is whether the Starr County model is a realistic program that could be translated into clinical settings, given 2 concerns: cost and dependence of this program on the availability of Spanish-speaking nurses and dietitians. Our philosophy has been to discover what type of intervention works and then to find a way to implement it in a cost-effective manner. Current DSME strategies commonly used in clinical sites-such as a 30-minute referral to a dietitian following a visit with a primary care provider or brief DSME phone interventions-may be minimally effective. 33 So, the dilemma is whether to implement a program that is (1) cost-effective or "cost-neutral" but has little improvement on health or (2) effective but may be more costly in the short term. Our philosophy has been the latter, since it seems logical that individuals who are from impoverished backgrounds and who have low educational levels would require a more intensive intervention to change long-standing behaviors and attain health improvements. A cost of $384 per person was estimated as that of providing the most intensive version of the intervention (Table 1 ). 2 The cost was modest compared to the potential benefits, and the primary expenditure was the salary for a nurse or dietitian for 2 hours per week to lead a group of 10 participants. More cost savings could be attained by incorporating the program into existing clinical services.
Despite the need for diabetes health care experts to be involved in diabetes care, it indeed may be unrealistic to depend solely on a "health professional model" as the only acceptable diabetes management approach. The day-to-day self-management challenges and requisite decision making have been well documented 34 ; thus, diabetes management cannot depend solely on a model designed and implemented on sparse doctor visits, particularly for those who have little access to health care resources. Does that model need to be changed? The promotora model has been embraced as a potential partial solution to meeting the needs of underserved populations, particularly from Hispanic backgrounds, but the promotora role needs to be defined carefully for community acceptance. Clearly, diabetes care needs to be a joint effort among health care professionals and key community partners. Future care models need to be based on the need for a more dynamic diabetes selfmanagement system that recognizes the daily challenges of this disease.
Of course, the ultimate self-management responsibility lies with the individual with diabetes. Across all the Starr County studies, approximately 50% of the individuals attended more than 50% of the intervention sessions and achieved significant improvements in glycemic control. This fact alone is sufficient justification for providing these types of interventions, as they are cost-effective in the long term. The future major challenge is to determine how to reach and motivate individuals who do not achieve improved outcomes. Furthermore, very little is known about how such positive health changes can be maintained. Starr County data have consistently suggested that ongoing staff contact is required for individuals to sustain intervention benefits; however, it is not known how much contact may be required or at what intervals "reinoculation" self-management interventions might be most beneficial. From a weight perspective, sustainable weight loss was not achieved; however, glycemic improvements were statistically and clinically significant without significant weight loss.
The most serious obstacle to translating this DSME program into practice is the limited availability of bilingual Hispanic nurses and dietitians. Promotoras are being endorsed as a solution and used as substitutes for health care providers in providing diabetes self-management programs. 29 Focus groups held in Starr County uncovered a consistent message that promotoras were not acceptable as intervention providers. Starr County studies have been referenced as examples of the effectiveness of promotoras, but due to the narrow role that we designed, these studies do not support use of promotoras as intervention providers. 33 Promotoras played a key role, however, and their importance should not be minimized.
It has been suggested that we promote diabetes selfmanagement over medical treatment with medications. In reality, effective treatment with medications is achievable only when augmented with effective self-management. Intervention costs, even for the most intensive yearlong intervention, were modest in comparison to the benefits achieved; intervention costs are not a reasonable obstacle. Indeed, the greater obstacle is doing nothing, for the costs of following that strategy are and will continue to be staggering. The appropriate treatment for diabetes is not pharmaceutical or behavioral strategies; the 2 approaches are synergistic. "No medication or other therapeutic discovery currently available is likely to completely overcome unhealthy lifestyles or a lack of knowledge of selfmanagement in persons with diabetes." 20 Starr County is not a unique community. Many similar impoverished rural communities-Hispanic and non-Hispanic-exist across the United States, along the US-Mexico border and in other nonborder states. Starr County has health care challenges similar to other poor, "distressed" counties-for example, those located in Appalachia, where individuals are at higher risk for diabetes and its complications than in other more urban and/ or affluent communities. 35 However, even today, there are few reported clinical trials specifically targeting Hispanics with T2DM. Culturally tailored programs similar to the Starr County program have been tested in California with Mexican Americans 36 and in Massachusetts with Puerto Ricans, 37 with both finding significant improvements in diabetes control. The experiences in trying to address diabetes and other health challenges in Starr County have relevance for many of these other communities characterized by high unemployment and rates of poverty. Last, it is possible that these same strategies and implementations would be efficacious in delaying or preventing the onset of diabetes among those with prediabetes or other high-risk characteristics.
